Rapid isolation of single-chain antibodies for structural genomics.
High throughput approaches to structural genomics requires expression, purification, and crystallization of proteins derived from predicted open reading frames cloned into a host organism, typically E. coli. Early results from this approach suggest that the success rate of obtaining well diffracting crystals from eukaryotic proteins is disappointingly low. A proven method of improving the odds of crystallization is formation of a complex with a conformation-stabilizing partner of known structure that is easily crystallized. Such complexes are also able to engage in different crystal contacts than the original protein by itself. Fab fragments derived from monoclonal antibodies have been successfully used for this purpose for a variety of proteins, however conventional methods for the isolation of monoclonal antibodies from hybridomas are time consuming and expensive. We are exploring the use of phage display to generate recombinant antibodies to target proteins that can be used to obtain co-complexes to facilitate crystallization and structural determination. We are using a large, human single-chain Fv (scFv) library to select for antibodies that bind to a panel of Leishmania major target proteins. Thirteen out of 16 target proteins yielded good binders after three rounds of enrichment. A total of 55 distinct scFvs were identified, with five targets each yielding at least five different scFvs. Individual clones were analyzed for binding specificity and soluble scFv can be readily produced and purified via the appended His(6) epitope tag. Using immunoaffinity chromatography, eight scFv target protein pairs were identified that exhibit stable complex formation and are suitable for co-crystallization trials.